The data for the present investigation were collected between August, 1951, and August, 1956 , in the Butterley Company's works at Codnor Park. In some of the shops of these works the noise is so intense that outsiders experience it as unpleasant and in some spots even as unbearable. During the period mentioned no protective devices were in use, largely because the workers found many of the existing protectors both uncomfortable and otherwise inconvenient.
The availability of audiometric records of workers who had been exposed to noise for periods from one year to seven years made possible a first attempt to relate deterioration in hearing to prolonged exposure to intense intermittent noise. That such deterioration (based on permanent and irreversible changes in the auditory organs) occurs is well known. But the relationship between length of exposure and loss is somewhat complicated by the fact that a certain amount of loss is brought about by the natural process of ageing (presbycusis). Table 2 shows the frequencies at which the noises measured reached their peak intensities. The noises recorded all reached their peak intensities at frequencies at which with prolonged exposure they are likely to produce damage attended by loss of hearing.
Hearing Tests
The assessment of the hearing of the workers was carried out by pure tone audiometry and the loss of hearing at the frequencies of 128, 256, 512, 1,024, 4,096, and 8,192 To eliminate the complicating factor of hearing loss due to ageing, the rate of which increases steeply after the age of 40, the audiograms of all workers of and above this age were excluded from the analysis.
Secondly, audiograms were obtained for a control group of 20 subjects, consisting of new starters and others who had never been exposed to intense noise for any appreciable length of time. The audiometric procedure was carried out in the same room by the same tester who had tested the experimental subjects. The obvious purpose of having a control group was to provide a base line: the loss percentages obtained for members of the control group cannot be ascribed to exposure to intense noise and are probably due in the main to ambient noise in the test chamber. Table 3 gives the mean percentage of binaural loss of hearing of speech for each exposure group. The second column (N) shows the number of audiograms on which the mean value is based.
Inspection of the third column in Table 3 suggests at first that hearing loss is a direct function of the exposure period, but this consistent trend is broken by the group with the longest exposure period.
Statistical treatment showed that inoreases (or group.bmj.com on June 28, 2017 -Published by http://oem.bmj.com/ Downloaded from and that the value of using them after three years of uninterrupted free exposure to intense noise has either gone or is in doubt.
Effect of Age
As individuals with longer exposure are, as a rule, also older, the possibility that greater hearing loss in each successive exposure group might have been due at least in part to the higher age of its members was examined. Apart from the gross obtrusion of presbycusis which was eliminated by excluding the records of those aged 40 and over, it seemed wise to scrutinize the remaining records for any consistent trend indicating hearing loss due to ageing rather than to exposure. The available data made it possible to calculate the regression of hearing loss on age, or, in other words, to " measure " the magnitude of any trend due to ageing. This trend is expressed in the test ratio in the summary of the regression analysis in Table 4 . It can be shown that a trend as high as or higher than that measured by the above test ratio would be expected to occur by chance with a probability of 04. This means that no consistent effect of age differences on hearing loss was apparent in our data.
Summary
Measurements at three shops of the Butterley Company, Codnor Park Works, suggested that the ambient noise might reach levels deleterious to hearing. Frequency analysis showed that the noise reached its peak in the band critical for speech perception.
Analysis of the audiometric records of workers under 40 years of age exposed to this noise continuously for periods from one to seven years suggested that the initial exposure period of up to three years is attended by the greatest hearing loss.
After the first three years' exposure the rate of deterioration appeared to slow down or possibly even to cease.
It is suggested that protective devices may be optimally effective if introduced at entry into the job or soon afterwards.
More data are needed to test the hypothesis that after three years' exposure no further deterioration occurs, the damage previously sustained having possibly reached a ceiling.
